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ABSTRACTED- PUB-NO: JP 10223855A 
BASIC-ABSTRACT: 

The method involves sandwiching an insulating film (20) between upper and lower 
electrodes. The upper electrode is etched using a tapered mask that comprises 
oxidation resistant material. 

The boundary surface damage of the upper electrode is recovered by heat-treating. 
Then, insulating film and lower electrode are dry etched. 

USE - Polarisation inversion type non-volatile memory. 

ADVANTAGE - Does not degrade dielectric constant of insulating material. 
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PROBLEM TO BE SOLVED: To form good electric contacts to fine capacitors without 
deteriorating the electric characteristics of the capacitors, by forming an 
oxidation resistance film on upper electrodes and tapering its portions brought 
into contact with the upper electrodes. 

SOLUTION: After forming polysilicon plugs 14, a TiN film 15 is formed with a Pt 
film 16 formed thereon for lower electrodes of capacitors. A Pb(Zr, Ti)03 17 is 
deposited, Pt 18 is formed as upper electrodes, Si02 19 is formed as a capacitor 
etching mask, a resist mask 22 for forming the Si02 19 is formed, the Si02 19 is 
etched, and the resist mask is removed to form a tapped Si02 19. This forms a 
semiconductor memory showing good electric characteristics, without damage to the 
interface between the upper electrode high ferroelectric insulation film. 
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t.hzttfx'*h. 

[0045] d^M6^,Z7^fi. 0 ^Aj^ffllftlt 
fitliR2 0 ^iOtllffi^fcLTBPSG^ 
SOG&fc'cO'J7uHg£te;>.li\ ciTfc«<i9itre 

•y ^a«W»C M PttW^fflV^tfTffl^SllfiiHWlS 
<r>X\ XA-.y^Jg^l^cVD*6^^i:$:fflv^tJ: 
V>„ S10 2 ^Si 3 N4^$r«i.(fj:V^. 

[0 04 6] <jctc^ 07{C*-tJ:3^ l/-/XhVX^ 
2 3S-'JV^77-f-t:J:0^-tl). ^cO^y'Xhv 
X7 2 35rfflV^T. Si0 2 1 9$- Y~>A x>yf V/f 
*. ^WH^-fXvf-y^i. ffl^OS i O2 H5^x 
•yf-y^Srffl^ittfJ;l>. Wj/x t-7X? 2 3$^* 

■tit. w$mms<njLo{z%h. 

[0047] mz, ®9 tZOkt i 0 fc, W2 5 5rlt« 
L. U-y'XhVXi7 2 4S-JFM-rS. ^SIWlT-ti. W 
2 5li*>'W*i6£J:'}2 0 0nm£li8W*. WcO'S 

CVDi6iar4f*ffl^Tt)J:V\ *fc«Wi. ^=5:1^ 

A %m V>T W 2 5 5r K 5 -< x .y f- y ^ LT U ^'X b 
?2 4m£tht. ®UZ7rrt£o%, IBfifflgttt* 

* y .it a*?**. ■ 

[0 0.48] Si O2 19*5!E^fclSH*LT*»4>ri/- 

1->yxm£L£o ti-&t%r£lzte. 07cOl^y'XNv 
2 3 5:S i O2 1 9^-vAi/^gSt^fc^-ti:^ 
W*US\ Si0 2 1 9fi0H7^x.yf->-^B#tcTJWf] 

OUttflttKafCaift. *Jts Si0 2 19SrHF* 



(7 

1 1 

®m:zzm^xi>x.vh®£tiiimz-te. pzti 
7i>mmixi,±o. ttc. sio 2 i9comwmm 

*, X-y^y^jgjRitfcJ&tTT i N 1 5^x-y^y^ 

mimzmikthmmtttitf. m±.\ts i o* 1 9 

x.-v*>7m.ftm<h 0 , i^J: 5^ISffTl±T i n 
1 5x-yf->f^7«rtcPt 1 8*WiTL£ 
SiOz 1 9tfm-oXltr>Wfl%ftffX'£Xi£% 
ZWWrtZ,<F>X\ T i N 1 5x.xf-y^T^^Si 

02i9*m i a fcRtft&i fca^fcftofcjnitf-c 10 
Or, P 1 1 8Jbfc. r-MM«S i O2 1 9tmil 

[0049] <nifeM2 ) *tmw2ii*)mtim*. m 

0. *»ogfHtt<0Ru02 2 6*fflV^SfctfDT*4. R 
u0 2 2 6fcMWKfl:ttA'*>S<>)T\ Ptl8Xyf-y^ 

ffffi^-^HHIKMIiaSrlTdikJ&T*, *»o 20 
Ru O 2 2 6 A^HttT-J) £ fc#> , *tf)±Kffi*ri'-h 
«flS2 1«r®)«UT«SR««*fc-r4it*<T**. R 
u0 2 2 6^*>9fc> I rOa -^WNOi;^ W$ 
1 tW 0 **o»*tt<0 t> tf) £ J8 (> J; n . 

[0050] <^siM3 ) i&mmviis ^mnurn 
zm\^xmm-h*v)<r) s f-mi'4T*7Y\,zr>uxw% 

[0 0 5 1 1 hi it. ttwztsiihxtvww 
aw 7wcr>-9mm&jp-t. zwir^ut. 2 
itA^i^t . *t/^? s£r t* v mujcjww* COB 30 

(Capacitor Over Bitline) iffjafc *M^& W 7*7 h 

TVvSrH) lit'-y MR3 0 8*:frLTJSIiais]tt (E*L 
3 0 80&9ttK)-M:. TUB* 3 1 8<0-»fc# 

X^Ot&mi, 7-Ktfc (y-h®!) 303(cJ:OS<) 

j^df. ^y^^gp 3 2 OAJi, ^■^NV^fflT'7^'3 1 40 
lZ-ftLxmMi-l, ^/i^^»3 2 0li7"U-h« 
«3 16S^-LT. ffliaiilBS (BR^LTV^VO K«NK . 
$*iT^S. 04"9A-A' «o»fffl0(± s HlO-tdt 

[0 0 52] ciwmMTVbnttiimftmt* 7- 
K»3 0 3 2*le*fLT7V-hmflS3 1 6*1** 



#H¥10-2 2 385 5 
1 2 

(i, 7-K&2*KttLTr^-Nm&*l*<0fflfcO 
V^-CSfiHtJt**. 7W-Mt*0*»i:L,Tli. 7-K 
&l*fc#UTrV-r-ffi®*l*fcUtfcJ:OU 3 

*uu*07 - H»fc« L-tru- bmffi* 1 *t= lt t> 

fcSWijWKK**. 7V-h«ffi<50*IS<i, **>J*> 
ffl&fc: i -> T *«9fBMW< { 3£*> -5 X < h . 
[0053] £WBM7>7hOS2<tf&Wi, 71/ 
-r««S3 1 6*7- m (y-hWK) 3 03fc|S]- 

#i*ifc:BlM-&£fcT**. £<ofctf>. ru-bn&3 
1 6<7)mGL*m®.mtz£y)pmt&b*iz. 
*y-m3 0 3v>n&tmixwmti>zbmtfc 

btch. 

[0054] (£ffiffl4 ) 0 1 2 fc . *»BHtfi»t4^ 

77M;t 2&S-fe7H:, **/^?*t'>y Mtht» 
flW4COBflHlt*fl9V^4M7»>hT*&. 
'J-fe^Oh^y^^ (H+tl^ieLTV^V^) {it* 
yHI3 0 8*^LTflliaia»<HSU"CVW) left 

mt. r * ymm 3 1 8<o-at« t^t'-y 

ffl75^3 0 7<oaf«-e*6. h5y^'X^OS)^(±, 
7-HiH (y-h^S) 3 0 3ICJ:"5W«IS*1*. CcO 
7-H*(y-h«ffi)3 0 3li. ^322HIS& (H^UTV^ 

S3 2 O^Ji, =Sf^y^MT7/3 1 1 *^tTft« 
•fS. *+'ti/?«3 2 0lirW-MM3 16£rtl, 

[005 5] CLOTH W 77 hOSIS l^mStt. t"-y 
h|g3 0 8 l*tC*tLT7V'-Mffi3 1 6*1** 
ieiSt^CltT"^^. iO«t^=S:M77hfc-rSC:i: 
fciOs 7'U-h««i3 16c7)^fi*3i^<7)DRAM < J: 
0Mn§<T^S<OT. 7U~h«ffi3 1 6^me*^ 

tt*fflv ^*»^ ^& »f^*<»«t*s . *»»t- 

Ii,t'»h8l *(^ LTTlx- h«ffi* 1 *OMt-5 
^TttWUfc* 4 . TV-h«S<0*»kLTi±, 2*Kl 
±^ t* -y Ml fc« LT 7V- h a® * 1 *fc LT t J: 

<^i.. rv-hmffi«o*^ti. ^'jommzx^x 

zco&mmtgzhixKi. 

[0 0 56] z<&mi'4TVh<?m20#mi^ ru 

-h«fii3 1 6*t--y r-t83 o 8bm-jjmzEm-& 

ZbX'hZ. Zcotcl?), TU-bn&3 1 60Hfi*)SI 

8 ^mffi i: mm ix mwt i ; t *«tib t =5: * . 



(8 

1 3 

[0057] ) 0 1 3C. WJItcfcttS;* 

U-fe/K^h^y^^ fit' 
■y MI3 0 8£*ffCjg2llI]8& (0tkL-O^) fc» 
f^*rCVM>. h5>-^^i:t'-yMI3 0 8(7)«^ 

t9t trmm i sco^K^&uct'-y m 

v-m(y-hnM) 3 0 3i,z£*)#}mztih. z<r> io 
y-Kjs(y-hm®3 0 3(i, mm®$& m^i-zu 

gB3 2 0^fi. ^f^NV^fflr7i/31 l^LTtSig 

[00 58] Z<r>¥Wl"(7'JhcDmi<WmiZ, DR 
AMK)^S:±i;#^'C-Ot7)7V-hmfii3 1 
^isfim-f&ZtX'hZ. Z<7)£o%U4 7<5\-t 

tizuzz*). DRAMmmz>£m%mm&z*x 
^i/jnzmBt&zttfX'Zz,, tt:ffimm%<7>mw)ffe 20 
i)Z+Mz±z<-ftui. *mm.mfFh^mx-&z>. 
-o<7)7v-hs®3 1 ex umz^w^mte. 

[0059] 

[01 ] ^^HWtWCftft^mwtt^* UwBrif 30 

0. 

WJJH. 



[010] 




26-BuOZ 



W^¥10-223855 
'l 4 

[03] *%m(?>m-9mmx'h&!m#msTn-tz 

[05 ] *Sra«^5W»e*4 i NI««B7 , n-fc^ 

[06 ] xmnmzmmmx'b&m&mmrn-tx 
<r>mm. 

m7i*mamxmmx't>zmmw:7v*z 
[08] *mmkmmx'bhmw&&Tu±x 

[09] *»w«»Asa6»cft h *mmmru*x 
warn. 

[010] ^gj^zjittw?**^***: y ok 

E0. 

[0ii] *»w«--5atwr**^« u-t/w • wr 

[012] *»BB«IIIZiatWCft&^tU*;l' • M 

79 hongs. 

[013] *?|BHomEiiiiMT*)i.^ ; eu-fe^ • m 

2-*f*SfflS i 02 . 3-9-h' 
H. 4-S i O2 , S-'ffitML 
■fr. 7--7-h1l*ffl»8MftllBL 8-7-FIMHH t ffl 

-nsifiim. 9-^m.^wmmm.\mm. 1 o-t v 

h«fl:r??\ 1 1-tVHMBIftlMHIW, 12-t' 
•xh!ISifa«l, 1 3"-?&flttlugUftKiftft 
^li, 14-polyS i 7*5^ 15-TiN, 1 6-P 
t» 17-PZT, 18-Pt, 19-SiOj , 20 



[0i i] 



eh 




(9) 



^¥10-223855 



[01] 




1-SI £15 

i-m+nnm 9102 

3- 7- <y-h«s> 

4- S02 

5- IMWi 

8-7- KttfiWMaitieSB 



14- poly 81 7? 7 

15- TTN 

16- Pt 

17- prr 

19--S02 



[02] 



02 




1- 81 IMS 

2- ***Kffl SI02 

3- 7- K* (y-hM) 

4- S02 

7»-7-KttMitjHui 



htt&ft?J&4t:ffiWR 

13- ¥tf<b*IMMSI&*8*l* 

14- poly SI 79* 
1&-T1N 

16- Pt 

17- PZT 

18 - PI 

19- 8*02 

22-U$/*h^a» 



[03] 



H3 




vv^ \\\\\\\\v 



2- #*MWfl SW2 

3- 7- hH 

4- B102 

8- 7-F»««Tfi<t««ii 

9- ¥JB4faJleftMgMm 



14-poly SI??? 
1&-T1N 



17- PZT 

18— PI 

ie-sioe 



[H4 3 



K4 




1- 8IS6 

2- **£WlSia2 

3- 7- K» <y-V«tt) 

4- S02 

7-7-K»ffl|6»«nJ» 

e-7- tws&miwm* 



u-fcfrMIMiMMUl 

14- poiy6l757 

15- TTN 

16- Pt 

17- pzt 

1B-Pt 
19-SI02 

2l-7V-h*tt 



(10) 



#gg¥ 10-223855 



15] 



S5 




1-BI*« 

S102 

3- 7- Ktt (y-KW) 

4- S02 



hSHIBMMMI 

17- PZT 

18- Pt 

19- -SK52 



318 




3- 7- Ktf <*-Htt) 

4- SKK 

7-7-KMie»ftBM 

*-7-Ka&jmMfcifiMi 



14— po1y8f 7^7 

15— TIN 
1S-PI 
17-PZT 
19 -R 
19— Si02 



[07] 




1- SJS4R 

2- **#»8 Si02 

3- 7- Ktf <*-htt«) 

4- SIQ2 
3"<ttftJI 

7-7-KlflJfltfli«ilM 

io-tf 7 hn*J7?7 



n»tr* hfluateafinw 

13"^Wk&&JK&feift£lflX 

14-pdy Si 75 7 

18- -PI 
17--P7T 
IB—PI 

19- 8X32 

20- *t'Tv*B£tt{*an 



[08 3 




1- siM 

3- 7- K* (r-uft 

4- S1Q2 

6- *ttV 

B-y- h 

7- 7- Ktftftifta&aB 

B»»7-KflmmMklHUI 
10»-K» MWB77* 



15-T1N 

1B-Pt 

17-PZT 

1B-PI 

19-S02 

2V»7V-hM 



(11) 



«fBB¥10-2 23855 



[09] 



S9 




1 - Sifcti 

4- SJ02 

5- itttM 

8-7- Ktt«aTOfti»Ji« 



16-TIN 

16- PI 

17- PZT 
MB-Pt 

19-8102 

22,23,24- Uv* h^*? 
25--W 



[012] 




303 ' 31i 303*303 SH ^,303 




(5D int. ci . 6 mb* FI 

H 0 1 L 21/822 H 0 1 L 27/10 6 5 1 

27/10 4 5 1 



